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Fig.1

Effects of different priming treatments on the germination rate of sorghum under normal and drought stress conditions
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Table 1 The effects of different priming treatments on the germination morphological indicators of sorghum seedlings
st i AEAKIREL Ab P FK ii§iS LT HRE
Variety Growth condition ~ Treatment  Shoot length(cm)  Root length (cm) Shoot fresh weight (mg) Root fresh weight (mg)
k22 1 NP 5.30+0.98b 2.68+0.61d 42.164.80c 8.78+4.04c
Jinza 22 PEG 7.660.40a 8.94+1.03ab 65.16£3.99b 13.66=1.33bc
KCl1 7.36+0.92a 7.72+1.17b 74.24+10.29a 23.01+3.35ab
CaCl. 8.04+0.27a 5.98+0.47¢c 76.02+4.78ab 22.29+4.48ab
SA 7.54+0.54a 10.10+1.27a 68.00£5.84ab 22.60+4.89a
T&2 NP 1.64+0.24d 1.44+0.30b 14.38+1.27¢ 7.08+0.29¢
PEG 5.22+0.89b 4.96+0.74a 39.72+1.93a 22.80+1.18b
KC1 4.324+0.44¢ 2.76+0.24b 31.86+1.48b 23.96+1.97ab
CaCl, 6.02+0.37a 4.78+0.79a 37.28+2.38a 27.82+4.25a
SA 6.10+0.44a 6.56+2.15a 41.5443.33a 25.32+2.08ab
R 5564 IEH NP 4.76+0.46b 5.64+1.16¢c 50.14+5.32¢ 14.61£0.92b
Jinzao 5564 PEG 6.52+0.71a 9.90+1.97ab 70.66+3.49ab 25.07£6.40a
KCl1 7.3240.43a 10.76+1.95ab 71.62+8.67ab 26.46+4.22a
CaCl, 7.22+0.56a 8.16+1.02bc 73.23+£5.20a 28.00+3.83a
SA 6.68+0.76a 12.04+2.90a 61.04+2.75bc 24.18+291a
T&2 NP 1.98+0.38d 2.12+0.45b 16.47+1.78¢ 10.96+2.42b
PEG 3.20+0.62¢ 3.98+1.52b 25.28+3.35b 17.66+2.21a
KCl1 4.78+1.31b 7.00+1.74a 34.58+3.85ab 20.17+1.86a
CaCl. 5.86+0.60a 6.50+0.66a 42.88+3.39a 22.75+4.03a
SA 4.10+0.49bc 7.16+1.68a 38.56+4.12a 21.28+1.80a

[ ZIHE 5 AN NS TR B AL B R 2 7 B2 (P<0.05)

Different lowercase letters in each column indicate significant difference (P < 0.05)
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JHpIE R M 5] kAT 2 BRI 25 (1) H202 T MDA
&, PEG. KCl. CaCl, 1 SA 5l KJ5, 422
FRIA 127 1K) HoOo 2 B2 3 N P& 1 39.74%.31.82%
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Fig.3 The effects of different priming treatments on antioxidant enzyme activities in sorghum
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Fig.4 The effects of different priming treatments on the soluble sugar and proline contents of sorghum
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Effects of Seed Priming on Germination and Physiological
Characteristics of Sorghum Seeds under Drought Stress

Zhang Ruidong, Liang Xiaohong, Liu Jing, Nan Huailin, Wang Songyu, Cao Xiong
(Institute of Industrial Crops, Shanxi Agricultural University, Taiyuan 030031, Shanxi, China)

Abstract Drought stress during germination period is an obstacle limiting sorghum production. Seed priming is
an efficient and easy method to regulate plant tolerance against different abiotic stresses. A germination
experiment was conducted to examine the different agent priming on germination and physiological parameters
of sorghum under normal and drought stress conditions. We quantified the effects of priming with polyethylene
glycol (PEG), potassium chloride (KCl), calcium chloride (CaCly), salicylic acid (SA) and no priming (NP) under
normal and drought stress conditions. The results showed that drought stress significantly reduced the germination
rate and inhibited the growth of germ and radicle. The germination rates of Jinza 22 with priming by PEG, KCl,
CaCl, and SA were increased by 18.18%, 12.72%, 35.45% and 31.82% compared with NP treatment,
respectively. The germination rate of Jinzao 5564 were increased by 20.18%, 10.76%, 26.91% and 30.04%
compared with NP treatment, respectively. Under drought stress, priming treatment promoted shoot and root
elongation. After CaCl, and SA treatment, the shoot length of Jinza 22 increased by 267.07% and 271.95%,
respectively, and the root length were increased by 231.94% and 355.56%, respectively. The shoot length and
root length of Jinzao 5564 increased by 195.96% and 206.60%, respectively, compared with NP after CaCl,
treatment. Seed priming increased the activities of antioxidant enzymes and alleviated the damage of membrane
lipid peroxidation to the germ. At the same time, seed priming promoted the metabolism of sugar and increased
the content of proline to alleviate the inhibitory effect of drought stress.
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